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Knowledge Discovery and Data
Mining

Unit # 3
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Classification: Definition

* Given a collection of records (training set )

— Each record contains a set of attributes, one of the
attributes is the class.

* Find a model for class attribute as a function
of the values of other attributes.

* Goal: previously unseen records should be
assigned a class as accurately as possible.

— A test set is used to determine the accuracy of the
model. Usually, the given data set is divided into training
and test sets, with training set used to build the model
and test set used to validate it.
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Classification: Motivation

income |student| credit rating |buys computer
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Decision/Classification Tree
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Illustrating Classification Task

Tid  Attribl Attrib2 Attrib3  Class

1 Yes Large 125K No
2 No Medium 100K No
3 No Small 70K No
4 Yes Medium 120K No
5 No Large 95K Yes
6 No Medium 60K No
7 Yes Large 220K No
8 No Small 85K Yes
9 No Medium 75K No
10 | No Small 90K Yes
Training Set

Tid  Attribl Attrib2 Attrib3

12 | Yes Medium 80K w
13 | Yes Large 110K ?
14 | No Small 95K ?
15 | No Large 67K ?
Test Set
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Example of a Decision Tree

Taxable

Income
Yes Single 125K No
No Married |100K No
No Single 70K No
Yes Married |120K No
No Divorced |95K Yes
No Married |60K No
Yes Divorced |220K No
No Single 85K Yes
No Married |75K No
No Single 90K Yes

Training Data
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Model: Decision Tree
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Another Example of Decision Tree
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Tid Refund Marital Taxable
Status  Income Cheat
1 |Yes Single 125K No
2 |No Married | 100K No
3 |No Single 70K No
4 |Yes Married | 120K No
5 |No Divorced |95K Yes
6 |No Married |60K No
7 |Yes Divorced | 220K No
8 |No Single 85K Yes
9 |No Married | 75K No
10 |No Single 90K Yes
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Single,
Divorced

No

Married

NO

> 80K

NO YES

There could be more than one tree that fits
the same data!

Fall 2012 8

9/18/2012



Decision Tree Classification Task

Tid Attribl  Attrib2  Attrib3  Class Tree.

1 |ves Large 125K | No Induction
2 |No  [Medium [100k |no algorithm
3 No Small 70K No

4 Yes Medium 120K No |ndUCtiOn

5 No Large 95K Yes

6 No Medium 60K No \

7 | Yes Large 220K |No Learn

8 |No Small 85K Yes Model
5 No Medium 75K No

10 | No Small 90K Yes \ ﬂ
Training Set / l

Apply Decision
id Attribl  Attrib2  Attrib3 Model Tree
11 | No Small 55K ?
12 | Yes Medium 80K ? .
13 |Yes Large 110K ? Deducnon
14 |No Small 95K ?
15 | No Large 67K ?
Test Set
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Test Data
Start from the root of tree. Refund |Marital | Taxable
| Status  Income Cheat
1
v
NO
Single, Divorced Married
o
< 80K > 80K
NO YES
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Apply Model to Test Data

Test Data

Refund |Marital  Taxable
- Status  Income Cheat

Yes

NO

Single, Divorced Married

o

< 80K > 80K

NO YES
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Apply Model to Test Data

Test Data

Refund |Marital  Taxable
Status  Income Cheat

NO

Married

Single, Divorced

TaxInc

< 80K > 80K

NO

NO YES
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Apply Model to Test Data

Test Data

Refund |Marital | Taxable

Status  Income Cheat

No.- Married |80K

Yes

NO

Single, Divorced Married

TaxInc

< 80K > 80K

NO

NO YES
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Apply Model to Test Data

Test Data

Refund |Marital  Taxable
Status  Income Cheat

/X
NO L7

x

Single, Divorced Married

o

< 80K > 80K
NO YES
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Apply Model to Test Data

Test Data

Refund |Marital  Taxable
Status  Income Cheat

’X
Yes No /,»”
NO el
single, Divorced Married .-~ Assign Cheat to “No”
< 80K > 80K
NO YES
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Decision Tree Classification Task

Tree

Tid  Attribl Attrib2 Attrib3  Class

Yes | Large 125K | No |ndU(—?ti0n
No  |Medium |100k |No algorithm

No Small 70K No

Yes Medium 120K No l

Inductipn
Large 95K Yes
No Medium 60K No
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Yes Large 220K |No Learn
No Small 85K Yes Model
No Medium | 75K No \
10 | No Small 90K Yes
o Model
Training Set
Appl .
Mmzlyl Decision
Tid  Attribl Attrib2 Attrib3 ode Tree
12 | Yes Medium 80K ? .
13 |Yes Large 110K ? DedUCUOn
14 | No Small 95K ?
15 | No Large 67K ?
Test Set
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